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m THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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LOUIS a KOVACHetal. 

Application No.: 10/723,460 

FUed: June 29, 2001 

For: MODEL RAILROAD VELOCITY 
CONTROLLER 

Customer No.: 20350 



Confirmation No. 5953 
Examiner Edgardo San Martin 

Technology Center/Art Unit: 2837 

DECLARATION UNDER 37 CFR 1.132 
OF LOUIS G.KOVACH 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 

follows. 



I am a co-inventor of the above-referenced patent application. I declare as 



1. I am an engineer having extensive experience in the field of model trains. I 
received my bachelors of science degree in industrial technology fi-om Eastern Michigan 
University in 1979. I have been working with model trains as an engineer smce 1995. Since 
1999 have been the proprietor of IC Controls, Inc., a company which designs devices and 
systems for controlling model trams. 



2. Attached hereto as Exhibit A is a true and correct copy of a docimient entitled 
"PROCAB MANUAL Version 1.3: Operation Manual". This document describes operation of 
the PROCAB model train controller available from NCE Corporation of Webster, New York. At 
page 3, under the section entitled "SPEED CONTROL SECTION", Exhibit A describes a 
featured called "ballistic tracking" that is available with digital encoder equipped PROCAB 
devices. 



3. I have purchased and tested a PROCAB device. Attached hereto as Exhibit B 
is a reading from an oscilloscope of ou^ut channels from the PROCAB device. The scale of this 
oscilloscope reading is 25.0 milliseconds between squares. As indicated in the Exhibit B, r^id 



operation of the PROCAB device resxiited in a series of contact bounces (ou^ut spikes) visible 
in the readout for channel 4, over a 50 millisecond period This means the signal output from the 
PROCAB device is unstable below at least 50 milliseconds. This instability results in the 
PROCAB device failing to produce output varying at increments below 50 milliseconds. The 
PROCAB device operated under these input conditions in feet froze, and failed to produce any 
changed ou^ut at all, for a subsequent period after occurrence of these contact bounces. 

4, Encoders designed to operate with input of 50 milliseconds or less are known 
in the art Attached hereto as Exhibit C is a specification of an encoder available from CUI Inc. 
of Beaverton, Oregon, having a Max. Freq. Response of 500 Hz. Such an operating 
characteristic would allow this device to detect changes in knob rotation speed at a time of 20 
milliseconds or less. 



5. It would not have been obvious to utilize an encoder capable of detecting 
inputs over a period of 50 milliseconds or less, to control velocity of a model train. Specifically, 
one of ordinary skill would not have recognized the fidelity to actual train command, and the 
corresponding enhancement in user experience, conferred by sensmg inputs over such brief time 
periods. This is evidenced at least by the failure of the PROCAB controller to operate in the 
claimed range. There would thus have been no motivation for a designer create a device capable 
of detecting changes over the 50 millisecond or less time range now recited. 

I hereby declare that all statements made herein of my own knowledge are true, 
and that these statements were made with the knowledge that willfiil false statements and the like 
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code, and that such willfiil false statements may jeopardize the validity of the 
application or any patent issued thereon. 

G. Kovach, H Dated 
43774 Bemis Rd. 

Belleville, Michigan 60450074 vi 
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Exhibit A 



PROCAB MANUAL 

Version 1 .3 



Operation Manual 



This manual was written by the NCE Publications Department. 
Please address any comments to: 



NCE Publications Dept. 
1260 Creek Street. Suite 100 
Webster, NY 14580 



The identifying product names Master Series, Powerhouse Pro, PH-Pro, ProCab 
and identifying product numbers PB105, PB205, PB205a and PBl 10 are 
trademarks of NCE Corporation. 
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INTRODUCTION 



Just as every locomotive has a separate number (address in DCC terms) each cab needs 
a separate address so the command station can distinguish one cab fiom another. Each 
ProCab is shipped fiom the factory with die address of 2. If this is not your first ProCab 
you will have to change the address before using tfie cab. To easily change the address: 

Power up your Powerhouse system. 

1 . Plug in ttie ProCab cable to the CAB BUS connector of the Powerhouse 

2. Unplug your procab at the base of the cab 

3 . Press and hold the SELECT LOCO button while re-plugging in the cable you 
just removed fcom the cab 

4. You should see the following display on the cab: 

NCE PROCAB VL3 
CAB ADDRESS = 02 

5 . The cursor will be flashing over the 0 of "02". Type in the new cab number. 
In this case, you will press "3" (valid range = 2-63) followed by ENTER. 

6. Press PROG/ESC to skip setting all the other cab setup options. They will be 
discussed later in this manual. 



THE LCD SCREEN 



DCC COMPATIBLE COMMAND CONTROL 




The LCD screen provides you with messages from the Powerhouse Pro Command 
Station. This information includes: locomotive status, scale time, command prompts and 
messages regarding programming decoders. The drawing above shows how the display 
looks during normal operation. The top line of flie display includes the locomotive number 
being controlled and the scale time. The second line shows the direction, speed and status 
of the locomotive function outputs. Decoder functions are represented with "L" for 
headlight or the function number 1 through 6 being ON. A dash (' indicating the 
function is OFF 
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LOCOMOTIVE CONTROL AREA 



1 



aRECTION MOWIENTUM 

O ^ 

flNCFAST ^^^^^ INC 



r 




DIRECTION 

The DIR key changes the direction of your loco or consist The current direction 
is displayed as the first three characters of the second line on the screen. This 
button is disabled if the cab is in Yard mode. 



MOMENTUM 

This key changes the acceleration/deceleration rate of the currently controlled 
locomotive/consist Note: This feature will be activated with the next (free) 
upgrade of our Powerhouse Pro. 



SPEED CONTROL SECTION 

The digital encoder equipped ProCab allows you to use both the speed buttons 
and the knob for controlling the speed of your locomotive. The left two keys 
increase or decrease the speed by either 4 or 10 speed steps, depending on the 
speed step mode (14, 28 or 128), whereas the right keys increase and decrease 
the speed by one speed step at a time. 

The knob increases the speed by pushing it up and decreases the speed when it is 
pulled down. 

Digital encoder equipped ProCabs have a feature called ballistic tracking. The 
faster you turn ttie knob tiie faster it will increase or decrease the speed. This 
rate is adjustable from 0-7. The factory defeult value is 3. See the Cab Setup 
section later in this manual. 



Note: if you have a potentiometer speed control in your cab, the buttons will not 
work unless you tum them on and the potentiometer oflf. This can be quickly 
changed by holding down the Select Loco key when re-plugging in flie Cab 
Cable, this will put the Cab in its internal set up mode. 

Note: Speed buttons are disabled if the ProCab is in Yard mode. 
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COMMONLY USED BUTTONS 



HORN 

WHISTLE BELL HEADLIGHT 



( ) ( 1 ( ) 



EMERGENCY 
STOP 

OPTION RECALL 



(=) (=□ 



HORNAVfflSTLE 

Factory default is to operate function 2 when tills button is pushed. This can be 
changed in the Set Cab Params menu of the command station. Unlike other 
keys which toggle the functions on/oflf this key blows the horn as long as the key is 
held down. Pressing the 2 key will still toggle the function on or oflF. 

BELL 

Factory default is toggle function "3" on or oflF with each button press. This can 
be changed in the Set Cab Params menu. 

HEADLIGHT 

Toggles the Headlight on and off. It is defined as Function 0, and pressing the 0 
(zero) key will perform the same function, but we felt the headlight warranted its 
own button and a more convenient location. 

OPTION 

This button comes factory set up to act as the BRAKE key. Pushing this button 
will set the speed of the currently controlled locomotive or consist to zero. This 
button can be programmed to act as any button you wish (see the CAB SETUP 
section later in this book ). 

EMERGENCY STOP 

Pressing EMERGENCY STOP once will stop the active loco/consist for this 
Cab only. Speed will be immediately set to zero (no momentum). Loco is 
restarted by changing the speed step or direction. 

WHOLE LAYOUT EMERGENCY STOP 

Pressing EMERGENCY STOP three times in succession will bring the entire 
layout to a stop by shutting oflF track power. *TAYOUT STOPPED!" will be 
displayed and is cleared by pressing the ENTER key. Only the Cab that 
executed the Emergency Stop can clear it Each Loco or Consist can now be 
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restarted by sending it a command, such as a speed step increase or decrease, or 
by toggling a Function output 

RECALL 

This button toggles between the last two to six trains addressed. RECALL 
allows you to keep two to six locomotives and/or consists active in the command 
station memory and access them in "round-robin" fashion with each press of the 
button. Think ofRECALL as being a set of memory slots. To put a locomotive 
in a recall "slot", press SELECT LOCO and enter the loco or consist to be 
operated. To put another locomotive in the next slot press RECALL to access 
the next slot. Now press SELECT LOCO and enter the second loco. When 
additional trains are to be added either a "slot" with "000" or an expendable 
loco/consist must be displayed on the screen. Whatever is on the display will be 
replaced with the new loco/consist 

The number of RECALLS for each cab can be changed within the "SET CAB 
PARAMS" menu (see PROG button description). The factory set value is two. 

You may also "clear out" any locomotives in the recall slots using the "SET CAB 
PARAMS" menu. We don't advise using RECALL in Yard mode. 

LOCO and ACCESSORY SELECTION GROUP 



HORN 

WHISTLE BELL HEADLIGHT 

( 1 ( 1 ( 1 

EMERGENCY 
STOP 

OPTION . RECALL 

□ O CD 



SELECT LOCO 

This allows the selection of a locomotive/consist to operate. Press this key, tiien 
flie loco/consist number, flien ENTER. 

MACRO 

Whra tiiis key is pressed you are prompted to enter the macro number, then press 
ENTER. Macros are used to control one or more accessories with a single 
command. 

This is especially useful for selecting a route through a switch ladder in a staging 
yard or complex trackworic where it would be inefiScient to throw several switches 
by selecting the individually. Macros are explained in detail in our system 
reference manual. 
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SELECT ACCESSORY 

For controlling "accessoiy" decoders that operate accessories such as switch 
machines, lights, signals, etc. 

DATA ENTRY/FUNCTION CONTROL 



12 3 4 

o o o o 

5 6 7 8 

o o o o 



9 0 ENTER 




NUMBER KEYS 

The keys 0 through 9 serve two purposes. First, when operating a loco/consist if 
a number key is pressed it toggles the corresponding function on the loco (if fliat 
function is connected and supported by the decoder). The second purpose is for 
typing in numbers such as when selecting locomotives or responding to screen 
selections during piogramming. 

ENTER 

Used to confimi numerical inputs and select a programming mode. 
CONSIST SETUP GROUP 




Supports not only the advanced decoders that address tiie Extended Packet 
Format but also the entry level decoders fliat are presently on the market. For 
complete operating instructions on consist makeiq)'s read the section on 
SETTING UP A CONSIST in flie Powerhouse Pro Reference Manual 

SETUP 

Starts the procedure for either creating an advanced or old style (some call it 
Universal) consist 

CLEAR 

Disbands (breaks up) a consist. 

ADD LOCO 

Adds a locomotive to a consist. 



DELETE LOCO 
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Drops a locomotive fix>m a consist. 
PROGRAMMING and EXTENDED FUNCTION CONTROL 



PROG/ESC 

Provides selection of tiie various system menus available for setting up decoders, 
Cabs, time, etc. 

This button also doubles as an "escape" key during number/data entry. 
Whenever the cursor (flashing rectangular box) is shown on the cab display to 
indicate the cab is waiting for data to be iiq)ut you can press PROG/ESC to 
cancel the data entry and return to normal operations. 

The following menus are accessed round robin fashion with each successive press 
of the PROG/ESC key when in normal operations: 

=> First press: Program on the Main (Operatioiis Mode prograinining) 

=> Second Press: Assign loco to Cab 

=> Third Press: Set Fast Clock 

=> Fourth Press: Use Programming Track 

=> Fifth Press: Set up Command Station 

Sixth Press: Set up Cab Paramters 

=> Seventh Press: Program accessory decoders on the mainline 

=> Eighth Press: Set up Macros (switch route control) 

^ Ninth press: retum to normal operations 

Pressing ENTER at any of the above menus will select that menu, pressing PROG 
will step to flie next mena 

EXPANSION 

Reserved for fiiture features. At present it toggles between the display of lines 1 
and 2 of flie LCD display and lines 3 and 4. These lines have nofliing to display 
this time. The LoCdmand (K^ Engineering), RR&CO (Juergen Freiwald) and 
ENGINE COMMANDER (KAM Industries) PC software programs are able to 
send messages to the engineer via these two lines. 
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28/128 



Provides the ability to toggle between 14, 28, and 128 speed step operation of 
the active loco/consist The 14 speed step is for first generation decoders. The 
28 speed step is second generation decoders and the momentum operation of 
advanced decoders. 128 speed step is now supported by all decoders except 
MRC and provides the smoothest operation. When using this key the lower right 
v^U display the speed step mode you have selected. This display will be set to the 
normal operation display the next time a function is toggled or ENTER is pressed. 

SHIFT 

This button gives each key on flie Pro Cab an "alter ego". When pressed and 
held while pressing another key on flie cab tiie alternate value of that key can be 
used. For example: To access the (future) the extended function FIO you simply 
press SHIFT and PROG at the same time to activate FUNCTION 10, Every 
key can programmed to any current or future feature we may think up. This is like 
having a whole cab fidl of OPTION keys. Each key is preprogrammed at the 
factory to one of these alternate uses. Try pressing SHIFT and 4. This takes you 
directly to the USE THE PROGRAMMING TRACK menu. A list of the shifted 
keys is tabulated on the next page. 

When the radio control option is installed the SHIFT button , when pressed, will 
also turn on the backlight of the LCD for about 5 seconds. If more keys are 
pressed within the 5 second period the time on will be extended by 3 seconds 
each time a key is pressed This will save LOTS of battery power by not having 
the backlight on continuously. 
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CAB BUTTON NUMBERING SCHEME 
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Table of factory default values for ^^shifted" keys 



Key# 


Value 


Description 




Key# 


Value 


Description 


1 

1. 


67 


Direction 




17 


96 


Assicn Loco -> Cab 


2 


94 






18 




Set Clock 


3 


90 


Tncrement 4/10 stens 




19 


99 


t Ise Proffram Track 


A 


74 


Triprf*TTif*tit 1 Sitf*n 




20 


100 


Setiiri Command Station 


J 


91 


T^<=vrpnriPTit 4/1 0 QfptiQ 




21 


101 


Setim Cah Parameters 


u 


7S 


T^pf*TMn(*nt 1 Stpn 




22 


1 18 


rpcprveH 


7 




i WOwl V WVi 




23 


102 


Setun ^/facros 


o 


Rl 

O 1 






24 


108 


rpcpTved 


Q 

y 


199 


I Cowl vcu. 




2S 


119 




10 


19S 


X V vvl 




26 


103 


Setun Old Consist 


1 1 


116 


rpcPTVfvl 




27 


108 


rpserveH 


12 


109 


reserved 




28 


120 


reserved 


13 


121 


reserved 




29 


115 


reserved 


14 


117 


reserved 




30 


112 


Function 10 


15 


111 


Momentum (future) 




31 


113 


Function 1 1 


16 


97 


Program on Main 




32 


114 


Function 12 
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PROCAB SPECIFICATIONS: 



Size: 8-3/4 X 3-5/8" xl" 

Power Requirements: 8-16 VDC 40mA (bacWight off) 

8-16 VDC 120mA (backli^t on) 

Maximum speaker/buzzer current: 15mA @ 5 volts DC. 

Replacement Eiicoder: Bournes or Digikey part #33 15C- 1-006 

Replacement Potentiometer: Bournes or Digikey part #33 1 OC- 1 -203 

Note: To switch from encoder to pot operation a 1.8K-2.2K resistor must be soldered at the 
surface moimt resistor site labeled CONFIG on the ProCab PC board. Be sure to solder the pot 
at the correct location (R13... not the encoder location) on the PC board. 

6 WIRE CAB BUS CABLE WITH RJ-12 CONNECTORS 



WHITE 



PIN 1 




GENERAL RJ TYPE CABLE ORIENTATION 




Pin# 


Color 


Description 


Pin 1 


White 


No Connection, reserved 


Pin2 


Black 


Ground 


Pin3 


Red 


- RS-485 


Pin 4 


Green 


+ RS-485 


Pin5 


Yellow 


+12 volts 


Pin6 


Blue 


No Connection, reserved 









RJ-12 TO 3 WIRE PHONE PLUG CABLE 

Compatible with our CBBOl cab bus adapter boards and Wangrow CCPOl 
connector panels 



1^4 PHONE PLUS 
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CAB SETUP 



The ProCab has various internal setup parameters and operating modes. The 
following steps describe the various parameters you may change to customize the cab 
to your liking. 

To access the cab set up mode: 

1) Tum on the command station 

2) Unplug your cab fix)m the command station 

3) Press and hold down the SELECT LOCO button on the cab while plugging in the cab. 
The cab will now enter its internal setup program. At any time you may press 
PROG/ESC to leave set up mode. 

4) Press ENTER to accept the current cab address (unless you want to change it). To 
change the cab address type in a new address such as 3 followed by the ENTER key. If 
you make a mistake just unplug die cab and re-plug it while holding down the SELECT 
LOCO key. NOTE: If 
you program the address to zero the cab will reprogram itself to the original 
factory values, including the cab address, which will be set to 2 . 

5) Atthe"l=YARD 2=N0RMAL" prompt you can press ENTER to accept the current 
operating mode. To select between "normal" operation where the speed knob stops at 
speed 0 when tumed all the way down or '*yard" mode. In yard mode as the knob is 
tumed down to zero it will reverse locomotive direction and start increasing speed in 
reverse as the knob turning in the "down" direction is continued. Pushing the knob up will 
reduce the reverse speed to zero the increase it in a forward direction. The factory 
setting is 2 for ^'normal'' Operation 

6) Press ENTER to accept tiie existing Ballistic Tracking Rate or enter a new rate. Entering 
a low number will cause speed knob to change locomotive speed more slowly as the knob 
is tumed, larger numbers will cause a greater change of speed as the knob is tumed. 

The factory setting is 3 and values from 0-7 will be accepted 

7) Press ENTER to accept the Speed Button Repeat Rate. This is flie rate at which the 4 
speed control buttons repeat. Smaller values will make the buttons repeat faster. The 
acceptable range is 16 to 255. The factory setting is 32. 

8) Press ENTER to accept the current Speaker On Time or enter a new value. Smaller 
values generate a short "beep" as the speed knob is tumed through zero when in yard 
mode and larger numbers generate a logner beep. Values fix)m 0-99 are accepted. The 
factory value is 3. NOTE: the beep will only work if there is a speaker instaUed. 
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9) Press ENTER to accept the current OPTION key value. If you wish to change it enter a 
number fiom the Key Table Chart following this section. The factory value is 94 so the 
OPTION button will act as BRAKE button. 

10) Press ENTER to accept flie "shifted" value for key number 1 . If you wish to change it 
enter a number fiom the Key Table Chart following this section. See the Table of 
Factory Default Values for Shifted Keys on page 10 for the preset factory values. 

1 1) Use the same procedure described in step 10 to accept or program keys number 2 
through 32. Remember you can press PROG/ESC to exit at any time.If you stick it out 
to key 32, press ENTER to return to normal operations mode. 



Key Table Chart 



Value 


Key Name 




Value 


Key Name 


64 


Enter 




96 


Assign Loco to Cab 


65 


Program 




97 


Program on Main 


66 


Recall 




98 


Set Clock 


67 


Direction 




99 


Use program track 


68 


Setup consist 




100 


Setup command station 


69 


Add loco to consist 




101 


Setup Procab 


70 


Delete loco from consist 




102 


Setup macros 


71 


Kill consist 




103 


Setup old consist 


72 


Select loco 




104 


Setup advanced consist 


73 


HomAVhistle 




105 


Display LCD lines 3 and 4 


74 


1 Speed step faster 




106 


Forward 


75 


1 Speed step slower 




107 


Reverse 


76 


Emergency Stop 




108 


"Key 32" from old CABOl 


77 


Bell 




109 


"Key 33" from small cabs 


78 


Select Accessory 




110 


reserved 


79 


Expn (Expansion) key 




111 


Momentum (future) 


80 


Headlight, Zero key 




112 


FIG 


81 


Fl, number 1 key 




113 


Fll 


82 


F2, number 2 key 




114 


F12 


83 


F3, number 3 key 




115 


reserved 


84 


F4, number 4 key 




116 


reserved 


85 


F5, number 5 key 




117 


reserved 


86 


F6, number 6 key 




118 


reserved 


87 


F7, number 7 key 




119 


reserved 


88 


F8, number 8 key 




120 


reserved 


89 


F9, number 9 key 




121 


reserved 


90 


4/10 speed steps faster 




122 


reserved 


91 


4/10 speed steps slower 




123 


reserved 


92 


Macro 




124 


reserved 


93 


14/28/128 select 




125 


"no key" pressed 


94 


Brake (factory setting) 




126 


reserved 


95 


Do not use 




127 


donotiase 
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Use the following table to record any key values you customize 



My Settings for Shifted Keys 


Key# 


Shifted Value 




Key# 


Shifted Value 


1 






17 




2 






18 




3 






19 




4 






20 




5 






21 




6 






22 




7 






23 




8 






24 




9 






25 




10 






26 




11 






27 




12 






28 




13 






29 




14 






30 




15 






31 




16 






32 
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PROCAB FEATURES 



Large backlit 
display with 
Plain Enaiish 
messages 



Digital Encoder I 
or Pushbuttons I 

for speed control 




Frequently used controls | 
conveniently placed Jp 



Numeric keypad for 
controlling decoder 
functions, sound, lights 
etc. 



Control for new 
extended functions 
numbers 9-12 



DCC COMPATIBLE COMMAND CONTROL 



LOG: 5224 6: 07 AMI 
FV\D: 108 L1-3- -- I 



NCE PROCAB 



□ RECTION MOMENTUM 

^NC^^^^^^^INC ^ 
^CFAST ■^^^^ ^ DEC ^ 



r 



HORN 

WHISTLE BB-L HEADLIGHT 



CD 



CD 



EMERGENCY 
STOP 



OPTION X— -N. KCUALL 

CZ) O c=3 



SELECT SELECT 
LOCO MACRO ACCY 



12 3 4 

a a a a 

5 6 7 8 

a a o a 



66 



Easy change from 14| 
to 28 to 128 speed 
step modes 



■ CONSIST > 

SETUP CLEAR ADD DELET E 

o a a a 



ROG/ESC EXPN 28M28 SHIFT 

a a a a 



Ergonomlcally 
designed for both 

left and right 
handed operators 



Recall Button 
can be used to 
control up to 6 
trains per cab 



F10 F11 F12 



Setup advanced or old 
style (universal) consists. 
Add or delete locos from 
^nngjgtfi iflfith a9gfl 



Shift key provides a user 

customizable "alter ego" for 
each key on the cab 
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Exhibit B 




Exhibit C 
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